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Background:  The detection of significant CAD in patients with heart failure (HF) of systolic dysfunction is important. We evaluated the usefulness 
of LV mechanical dyssynchrony as assessed by the phase analysis compared with conventional gated SPECT to identify patients with HF due to 
ischemic etiology.
Methods:  Forty-one consecutive patients (age 62±14 years) who were admitted to our hospital due to HF of systolic dysfunction were evaluated. 
All patients underwent cardiac catheterization. LV mechanical dyssynchrony was evaluated using the SyncToolTM implemented in the Emory Cardiac 
Toolbox, and phase SD and histogram bandwidth were derived. The changes in phase SD and histogram bandwidth with stress were calculated. No 
patients with pacemaker or CRT implantation, valvular heart disease or arterial fibrillation was included. 
Results:  The summed rest score, changes in phase SD and histogram bandwidth with stress were grater in 26 patients with CAD than in 15 of 
those without (3.5±2.9 vs 1.2±2.5 : p=0.01, 15.9±9.1°vs 6.9±6.1°: p=0.001 and 43.2±31.9°vs 10.5±29.2°: p=0.002 ), whereas EF at rest was 
similar (33.1±8.4% vs 29.1±7.7%). The summed stress score, summed difference score and the changes in EDV, ESV and EF with stress were similar 
between patients with CAD and those without. The ROC curve analysis revealed cutoffs to differentiate ischemic and non-ischemic LV dysfunction as 
follows: the change in phase SD>14°, histogram bandwidth>31°, the summed stress score of >17, summed rest score of >3 and summed difference 
score of >0. The multivariate regression analysis revealed that phase SD>14° (OR=16.1) and the summed stress score of >17 (OR=8.4) best 
differentiate LV dysfunction of ischemic and non-ischemic etiologies, with sensitivity of 89% and specificity of 87% (chi-square=20), compared with 
summed stress score only (46% sensitivity, 87% specificity; chi-square=4.5).
Conclusions:  The addition of phase analysis to conventional perfusion analysis helps better differentiate the etiology of HF patients.
